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Abstract: The objective of this study was to evaluate the long-term outcomes in dogs with cranial cruciate ligament injury in which the
stifle was stabilized with lateral suture stabilization, lateral suture stabilization-modified, or Securos lateral bone anchor tibial suture and
monofilament nylon sutures placed at quasi-isometric points of the stifle. It is a retrospective study comprising a sample population of
49 client-owned dogs. Medical records from 2014–2016 were reviewed to identify dogs that had a cranial cruciate ligament rupture in
which the stifle was stabilized using one of the aforementioned methods. The overall complication rate was 16.3% and the documented
complication rate requiring implant removal was 0%. Owners reported full or acceptable function in 96% of cases. There were no
significant statistical differences between the 3 techniques. Stabilization of cranial cruciate ligament-deficient stifles in dogs with
lateral suture stabilization, lateral suture stabilization-modified, or Securos lateral bone anchor tibial suture is reliable with acceptable
complication rates. The 3 procedures tested may be appropriate in medium-sized nonathletic dogs whose owners have limited budgets.
Key words: Dog, cranial cruciate ligament, cranial cruciate ligament injury, extracapsular stifles stabilization, bone anchor

1. Introduction
For the treatment of cranial cruciate ligament (CCL)
injuries in dogs, extraarticular suture stabilization includes
lateral suture stabilization (LSS) [1–3] and another variant
that utilizes bone anchors and tunnels to fix the prosthetic
suture across the stifle.
Lateral bone anchor tibial suture (LBATS) represents
the development of extraarticular stabilization techniques
consisting of in vitro testing of several types of suture
anchors [4–7]. There are a few studies that refer to
clinical applications [8–15] with various types of suture
anchors (Mitek, USA: G2; Innovative Animal Product,
USA: Bone Biter; Arthrex, USA: Corkscrew/FasTak
Anchor, SwiveLock Anchor; Kyon Switzerland: Ruby),
but according to our literature review there are no clinical
studies on the use of Securos bone anchor (US).
The most frequently used sutures are made of
monofilament nylon leader line (MNL) that has suitable
mechanical properties for tensions within the stifle [16–
19] and in vitro testing showed that stifle stability was
maintained more effectively by crimped nylon loops when
compared to knotted loops [20,21].

When inserting the suture, the focus has been on
isometric points to maximize stability and reduce implant
failure [22–26]. True isometry has not been achieved in
any study; therefore, “quasi-isometric points” is a more
appropriate term [27].
Postoperative complications associated with
extraarticular suture stabilization techniques are well
described [12,14,28]. Complications include implant
infection, tearing of the fabello-femoral ligament,
incisional issues, implant failure or pull through,
meniscal tear, failure to control stability, and nerve injury
[28–31].
The aim of this study was to determine the ease of
execution, postoperative complication rates, and longterm functional outcome (evaluated by both owner and
surgeon) for 3 extraarticular stabilization techniques with
monofilament nylon sutures placed in 3 combinations of
quasi-isometric points of the stifle. The techniques used
were LSS, lateral suture stabilization-modified (LSS-M),
and LBATS. We assigned dogs to each group based on
owners’ preferences when presented with the surgical
options and costs.
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Our hypothesis was that all 3 procedures would result
in appropriate long-term functional outcomes.
2. Materials and methods
Medical records from the last 3 years were reviewed to
identify dogs that had a CCL rupture which benefited from
stifle stabilization using one of the following procedures:
LSS, LSS-M, and LBATS.
Inclusion criteria in the study were: diagnosis of
partial/complete unilateral CCL rupture of 1–25 days;
procedure used; the use of MNL; follow-up by surgeon at
7 days and 3, 6, and 12 months; at least one postoperative
radiographic investigation; and completion by the owner
of a preoperative questionnaire and a long-term follow-up
questionnaire [12,32] at 3, 6, and 12 postoperative months.
The following data were recorded: sex, age, breed, and
body weight of the patient; type of CCL injury - partial or
complete tear; whether meniscal surgery was performed
(partial meniscectomy) or not; the chosen method for
extraarticular stabilization; and the type of bone anchor
used.
2.1. Surgical procedures
Anesthesia consisted of premedication with diazepam
(Terapia SA, Romania) and ketamine (Ketamidor, Richter
Pharma AG, Austria), induction with propofol (Fresenius
SE&C, Germany), and maintenance with isoflurane
(Anesteran, Rompharm Company, Romania) in oxygen.
A lateral approach was used for all affected stifles. All
surgical procedures were performed by the same surgeon.
Torn remnants of the CCL were removed. The menisci
were assessed for injury, and segmental meniscectomy
[33] was performed via sharp debridement only when
meniscal pathology was present.
Three stabilization procedures of the stifle were used,
consisting of placing a suture between quasi-isometric
points [24], as follows:
1. LSS-suture placed between quasi-isometric points:
f1 (circumferential around the fabella)-t1 (near the tibial
insertion of the patellar tendon) [1–3]-placement of only
one lateral circumfabellar-tibial tuberosity prostheses;
2. LSS-M-suture placed between quasi-isometric
points: f1-t2 (located in the center of the bony protuberance,
cranial to the sulcus of the long digital extensor tendon)
[24];
3. LBATS-suture placed between f2 (site located
caudally in the lateral femoral condyle adjacent to the
articular cartilage line and 3 mm distal to the articulation
of the fabella and lateral condyle) and t2. Insertion of the
anchors in the femur was made cranial and distal to the
lateral fabella-femoral condyle junction and within the
caudal portion of the condyle [24] (Figure 1).
For all procedures, the tibial suture site (t1 or t2) was
prepared by drilling 2 parallel bone tunnels (Figure 1),
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using a Kirschner wire drill for suture material placement.
For LBATS, Securos bone anchors of 3.5 mm type and 4.5
mm were used. Intraoperative fluoroscopy was used to
confirm placement of the bone anchor (Figure 2).
MNL was used as a suture material. The 3.5 mm anchor
will accommodate 1 strand of 80# monofilament nylon
for dogs with 13–16 kg weight. The 4.5 mm anchor will
accommodate 2 strands of 80# monofilament for dogs with
17–25 kg weight and 1 strand of 100# monofilament nylon
for dogs up to 25 kg in weight. The suture is tensioned
using a tensioning clamp (Jorgensen Labs, USA) aided by
a standard Gelpi retractor. For all procedures (LSS, LSS-M,
and LBATS) crimp tubes were used (Securos Monofilament
Crimp Clamps Surgical Grade Stainless Steel, Securos
Europe GmbH, Germany), which use a stainless-steel
crimp clamp (Securos Universal Tensioning Device,
Securos Europe GmbH, Germany). The crimp pattern
consisted of 3 crimps evenly distributed. Tightening of the
suture was performed with the stifle slightly extended at
100°–130° [26]. The effectiveness of the stabilization was
confirmed by a negative cranial drawer test.
The joint capsule was closed by a single interrupted
suture. Polyglycolic acid (Bicril, Biosintex SRL, Romania)
of Ph. Eur. size of 2 or 3 metric for dogs up to 20 kg and
Ph. Eur. size of 3.5 or 4 metric for dogs with 20–30 kg
body weight were used. The fascia was closed similarly.
Subcutaneous tissue was closed by continuous sutures.
Polyglycolic acid (Bicril, Biosintex SRL, Romania) of Ph.
Eur. size of 2 or 3 metric was used. The skin was closed
by single interrupted sutures (Biopro, Polipropilene,
Biosintex SRL, Romania). We did not use capsular-fascial
imbrications.
Postoperative radiographs were obtained to confirm
placement of the bone anchor. Preoperative examination
and all surgical procedures were performed by the same
surgeon.
Postoperatively all dogs received the same pain
medication, butorphanol (Butomidor, Richter Pharma
AG, Wels, Austria) at 0.3 mg/kg intravenously, q8h, for
one day, followed by 4 mg/kg carprofen (Rimadyl, Pfizer)
orally for 3 days.
Complications and functionality during the
postoperative period were classified according to the
proposed definitions and criteria published by Cook et al.
[34].
Preoperative and postoperative assessments (surgeon’s
examination and owner’s satisfaction) were made.
Orthopedic examination [35] was performed by
another surgeon at 7 days and 3, 6, and 12 months
postoperatively, during which more aspects were assessed
(Table 1).
Mediolateral and craniocaudal radiographs were
evaluated preoperatively and within 3 and 6 months
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Figure 1. Quasi-isometric points for location-anatomical landmarks (A) for the LSS (f1-t1) (B), LSS-M (f1-t2) (C),
and LBATS (f2-t2) (D) techniques. The continuous lines represent MNL and the dotted lines represent the MNL
passing through the holes on the medial aspect of the tibia and/or around the fabella.

after surgery. Postoperative radiographic/fluoroscopic
investigations (Figure 3) were performed to evaluate the
anchors’ and/or crimps’ positions and identify possible
signs of osteoarthritis (OA) existence and/or progression
[36,37]. Mediolateral views were obtained with the stifle
extended at 120°–135°. Craniocaudal radiographs were

performed with the central X-ray beam at a 15° proximal/
distal angle. Preoperative images were obtained from
anesthetized dogs and follow-up radiographic studies were
obtained from sedated dogs. Evaluations concerning the
degree and progression of OA and the soft tissue changes
were made by 2 radiologists. New bone production,
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the grouped data and demonstrate possible differences
in owners’ satisfaction and number and severity of
postoperative complications following the use of 3
different surgical procedures. Significance was established
at P < 0.05.
To quantify the effects of the types of surgery, a chisquare test of association (chi-square procedures for two
dimensions of categorization) was performed with the
calculation of the phi coefficient of association with a
probability of 0, which indicates that the type of surgical
procedure has no effect on the result, and 1, which means
that it has maximum effect [38].

Figure 2. Bone anchor placement under fluoroscopic guidanceintraoperative image.

including both enthesophytes and osteophytes, were noted
at specific anatomic locations. The presence of new bone
production was recorded at 11 specific sites [37]. New
bone production at a specific site was graded as 0 when
not identified, as 1 for mild osteophytes, as 2 for moderate
osteophytes, and as 3 for marked osteophytes.
Modified questionnaires [12,32] were completed by
the owners prior to surgery and during follow-up at 3, 6,
and 12 months after the surgery. A subjective scale of 1–6
was established (1 = the worst, 6 = the best) and was used
to answer each question of the questionnaire. The records
were reviewed and owners were questioned regarding the
occurrence of postoperative complications.
The orthopedic examinations based on the
questionnaires from the surgeon and the owners were
grouped [34] into the following results: full function
(normal level of duration and function of activities without
medication; subjective owners’ scale of 5–6); acceptable
function (maintenance of intended activities to limited
level and/or medication to achieve intended activities;
subjective owners’ scale of 3–4); and unacceptable
function (all other outcomes; subjective owners’ scale of
1–2). Data were used to compare the differences between
the techniques used.
2.2. Statistical analysis
Body weight and age were statistically reviewed using
the t-test. The Mann–Whitney U test was used to rank
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3. Results
Over a 3-year period, 87 dogs underwent surgical
stabilization of the stifle with LSS, LSS-M, or LBATS for a
ruptured CCL. Out of the 87 dogs, 49 met the criteria for
inclusion in this study.
Among these 49 dogs, 29 were female and 20 were male
with a mean age of 4.56 years (ranging from 6 months to
9 years). Several breeds were represented: Labrador (9),
Rottweiler (8), Siberian Husky (6), German Shepherd (5),
Caucasian Shepherd (4), Beagle (2), American Bulldog
(2), Bloodhound, Shar Pei, Cocker Spaniel (1 each), and
mixed-breed dogs (10). The mean body weight was 23.04
kg (ranging from 14 to 31 kg) with no statistical differences
between the 3 groups.
A complete CCL tear occurred in 87% of the cases, and
a partial tear occurred in 13% of cases.
Client-owned dogs (n = 49) diagnosed with unilateral
CCL rupture were treated with LSS in 53.1% of the cases
(26/49), LSS-M in 24.5% (12/49), and LBATS in 22.4%
(11/49). The lateral meniscus was normal in all cases.
Injury of the medial meniscus was detected in 11 cases.
Eleven dogs had a torn medial meniscus (complex tears),
and therefore a caudal hemimeniscectomy was performed.
Overall, meniscal surgery was performed in 22.4% (11/49)
of the dogs. Presence or absence of degenerative changes
of the menisci related to meniscal interventions could not
be individually emphasized in the follow-up period.
The cranial drawer test was performed preoperatively
in all patients and the tibial compression test in nonsedated
dogs was positive in 42 of 49 stifles (85.7%).
Grade 3 lameness at an average of 2.82 ± 0.65 was
noted at the time of initial presentation.
Regarding the ease of execution, the most facile was
LSS, followed by LSS-M and LBATS, respectively.
Out of 49 cases analyzed for complications, 16.3%
had complications. These complications were classified
as minor in 12.2% (8/49), major in 4.1% (2/49), and
catastrophic in 0%. Minor complications occurred in 4 of
the 26 dogs in which the LSS technique was used, in 2 of
the 12 dogs in which the LSS-M technique was used, and in
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Table 1. The orthopedic evaluation criteria.
Degree

Description

0

Normal attitude in stance and in walking - without lameness

Lameness degree assessment scale 1
2

Cranial drawer sign
Tibial compression test
Range of motion

Difficulties in walking, especially at rapid carriage - some lameness
Difficulties in walking, intermittent lameness in rapid walking

3

Evident lameness at every step, pain

4

No weight-bearing in standing position and during walking, intense pain

Positive
Negative
Positive
Negative
Normal
Decreased
Mild

Joint swelling

Moderate
Severe

Pain sensation during flexion
and extension of the stifle joint

Nonpainful
Painful during extension/flexion

Figure 3. Postoperative radiographic examination at 3 months after the surgery by LBATS: (A) mediolateral and (B) craniocaudal
views with no signs of OA.

2 of the 11 dogs in which the LBATS technique was used.
The dogs with minor complications (incisional dehiscence:
5 cases and/or incisional discharge: 3 dogs) were given
an Elizabethan collar, kept under cage rest, and/or given

oral antibiotics. In one dog from the LSS group and one
from the LSS-M group, major complications (persistent
lameness) occurred, but these did not require additional
surgery and were treated with oral analgesics and cage rest.
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All complications occurred in the perioperative period
(0–3 months). Suture failure was not recorded in any of the
49 cases at 3 months after surgery. The cranial drawer test
that was performed at 3 months postoperatively was either
negative or less than 1 mm in all dogs that underwent
surgery.
Based on radiographic findings and clinical
examination, we found that none of the 3 methods
reduced development or progression of osteoarthritic
changes. Radiographs obtained at 6 months after the
operation documented the progression of osteoarthritis
in 49% (24/49) of the cases compared to 32.6% (16/49)
preoperatively.
Implant failure (bone anchor pulled off) and crimp
migration were not recorded in any of the 11 cases within
3–6 months after the surgery.
Orthopedic examination performed by the surgeon
at 12 months postoperatively revealed 39/49 dogs with
no signs of lameness although the cranial drawer test was
positive in 24 of 49 stifles (49%) and the tibial compression
test was positive in 2 of 49 stifles (4%).
Postoperatively, the grouped results of the orthopedic
examination performed by the surgeon and the owners’
questionnaires showed that 83% of dogs regained full
function, 13% of dogs regained acceptable function, and
unacceptable function was recorded in 4%. Overall, 96%
of owners reported full or acceptable function (Table 2).
Statistical analysis between the results obtained from
owners’ questionnaires (Table 3) regarding the 3 surgical
procedures indicated that postoperative results between
applied procedures were not significantly different.
4. Discussion
In the present study, the LBATS appears to be an acceptable
extraarticular stabilization procedure for stifles with CCL
injury in dogs with a mean weight of 23 kg. Owners’
assessments of the dogs’ quality of life, activity level, and
gait showed that they improved significantly after surgical
stabilization using all 3 techniques.
According to Hulse et al. [24], LSS around the lateral
fabella and near the tibial insertion of the patellar ligament
can affect the isometry of the joint and therefore affect the
long-term craniocaudal laxity of the stifle. LSS-M with the
suture looped around the lateral fabella and secured to the
proximal and medial aspect of the tibia through 2 parallel
drilled holes had the least change in suture tension during
a full range of passive motion [25]. The quasi-isometric
points f2-t3 (t3 representing a site near the joint line located
at the bony protuberance 2 mm caudal to the sulcus of the
long digital extensor tendon) [24] or f2-t2 [22] of the stifle
are the results of the development of attachment points
that are more isometric than the traditional fabello-tibial
suture sites (circumfabellar-tibial tuberosity). Increasing
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tension to eliminate cranial drawer did not affect suture
isometry at the tested preloads [24]. Tightening of the
suture remains a divergent issue in the specialty literature,
as most authors recommend tightening of the suture
during a slight flexion of the joint. Our preference for
tightening the suture during a slight extension of the joint
is based on the reason that tightening during flexion can
result in joint instability during extension.
LBATS placed at quasi-isometric points f2-t2 did not
cause any implant failure, showing that it withstands
normal loads developed by dogs weighing between 14
and 31 kg. Similar results were obtained by in vitro tests
made with the Securos anchor [6]. Regarding our results,
it seems possible to relate the ideal location of the femoral
anchor in the caudal part of the lateral femoral condyle
adjacent to the articular cartilage line.
Complications encountered herein were classified
according to the previously proposed definitions and
criteria that may be used as a standardized system to
define complications in orthopedic studies in veterinary
medicine [34]. Out of 49 cases that were analyzed for
complications, 16.3% had complications.
In our study, complications were classified as minor in
12.2% (8/49), major in 4.1% (2/49), and catastrophic in 0%
of cases. Complication rates were 15% for minor incisional
complications after LSS, 17% after LSS-M, and 18% after
LBATS. Complications of the LSS technique are well
documented and expected in 17%–25% of cases, including
infection, tissue reaction, sinus formation, meniscal tears,
pain, and instability [1,28,39].
Rappa and Radasch [14] report a 30.3% postoperative
complication rate associated with the stabilization of
CCL-deficient stifles in small- to medium-sized dogs with
the Arthrex Canine Cranial Cruciate Ligament Repair
Anchor System. The complication rate associated with the
Arthrex Corkscrew or FAS Tak bone anchor and Fiberwire
placed near isometric points of the stifle was 8.8% [12].
Complications requiring surgical revision occurred
in 7.3% of cases after CCL-deficient stifles stabilized
with a knotless SwiveLock bone anchor preloaded with
FiberTape [13]. Guenego et al. [9] report a 21% frequency
of pull out of the suture anchor and the early failure of the
suture (0.9 mm silicone-braided polyester) after the use of
the Bone Biter suture anchor in 2 dogs. Suture weakening
has also been recorded, which occurs due to the increased
stress placed on the suture where it contacts the eyelet
of the suture anchor [30,31]. A retrospective article [40]
showed that FiberWire was 6–32 times more likely to fail
compared to a single or double stranded nylon leader line,
respectively.
Subjective evaluations of postoperative complications
following the tibial plateau leveling osteotomy (TPLO)
procedure were reported as 5.4%–34% [41–46].
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Table 2. Comparative surgeon’s and owners’ postoperative evaluations at 12 months.
Results

Full function scale of
5–6

Acceptable function
scale of 3–4

Unacceptable function
scale of 1–2

Technique

Surgeon’s examination

Owners’ satisfaction

LSS

77% (20/26)

85% (22/26)

LSS-M

75% (9/12)

84% (10/12)

LBATS

91% (10/11)

91% (10/11)

Total
average

80% (39/49)

86% (42/49)

LSS

19% (5/26)

11% (3/26)

LSS-M

17 % (2/12)

8% (1/12)

LBATS

9% (1/11)

9% (1/11)

Total
average

16% (8/49)

10% (5/49)

LSS

4% (1/26)

4% (1/26)

LSS-M

8% (1/12)

8% (1/12)

LBATS

0% (0/11)

0% (0/11)

Total
average

4% (2/49)

4% (2/49)

83%

13%

4%

Table 3. Comparative statistical analysis based on owners’ evaluation at 12 months postoperatively.

Group

Assessment
Differences between assessment (pre- and postoperatively)
Preoperative
at 12 months
assessment
postoperatively Mann–Whitney’ U test

LSS

Mean: 2.82
SD: ±2.5

Mean: 5.14
SD: ±0.75

Z-score is –4.01258; P < 0.00001; result is significant at P < 0.05

LSS-M

Mean: 2.83
SD: ±2.5

Mean: 5.25
SD: ±0.75

Z-Score is –4.01258; P < 0.00001; result is significant at P < 0.05

LBATS

Mean: 2.81
SD: ±2.5

Mean: 5.09
SD: ±1.3

U-value is 10.5; critical value of U at P < 0.05 is 33; therefore, result is significant at P < 0.05
Z-Score is –3.25042; P = 0.00116; result is significant at P < 0.05

Wolf et al. [47] reported the complication rate for
tibial tuberosity advancement (TTA) as 18.9%, but others
reported a complication rate of 25% using force plate
gait analysis [48]. Major complication rates were not
significantly different between TightRope CCL (TR) at
12.5% and TPLO at 17.4% [34].
The placement of the suture at quasi-isometric points
has led to avoidance of catastrophic complications
in all three procedures used in our study, and minor
complications had similar rates as those reported in other
studies. Isometric insertion of Securos bone anchors
performed under fluoroscopic guidance succeeded in
avoiding suture laxity due to decreased distance between
the suture loading points, as premature failures are due to
increased distance beyond the yielding point.
Meniscal injuries associated with CCL rupture were
identified in 22.4% of the dogs included in our study

and these findings are similar to those in other reports.
Meniscal pathology in conjunction with CCL rupture is
recognized in 10%–83% of cases [28,33,42,49,50].
Hayes et al. [50] demonstrate an association between
duration of lameness and medial meniscal injury,
particularly for complete CCL rupture. In addition, larger
dogs with complete rupture of the CCL are at significantly
higher risk of developing medial meniscal tears compared
to small dogs; therefore, surgical stabilization should not
be unnecessarily delayed. Meniscal release decreased the
rate of the meniscal tears, thus eliminating the need for
revision surgeries in some dogs, but meniscal release had
no effects on the owner-assessed outcomes [51]. TTA
was associated with significantly higher rates of major
complications and subsequent meniscal tears than TPLO
and TR, and TPLO had significantly higher rates of major
complications and meniscal tears than TR [52].
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The limitation of our study is that the presence
or absence of degenerative changes of the menisci,
consecutive to meniscal surgery, could not be individually
emphasized in the follow-up period.
Au et al. [29], Morgan et al. [37], and Ledecky et al.
[53] reported that radiographic OA scores increased at 6
to 24 months postoperatively compared with preoperative
scores. OA scores were not significantly different between
the treatment groups for TPLO versus LSS [29] or TR
versus LSS [53]. Our results showed that stabilization
of CCL-deficient stifles in dogs using all 3 described
techniques does not significantly reduce the progression of
OA changes; in fact, the number of cases with OA rose from
32.6% preoperatively to 49% at 6 months postoperatively,
similarly to other studies [36,37].
The present study evaluated long-term outcomes
using an owner assessment questionnaire. Kinetic gait
analysis would have resulted in more objective data
[32,54], but was not available in our clinic. Molsa et al.
[55] stated that ground reaction forces analysis should
be used in conjunction with other methods because
when it is used alone it may be inadequate for assessing
the functional outcomes after CCL repair. Postoperative
objective evaluations report either the superiority of the
TPLO technique compared to LSS technique [56–58] or
identical results between the two [29,59,60]. Other studies
demonstrate a return to function following TTA [48].
Other limitations of this study are the small population
size, the fact that owners’ ability to objectively evaluate
pain and lameness is questionable, and the fact that
meniscal tears may be underdiagnosed due to the surgeon’s
skills and experiences, which explain the postoperative
differences shown in Table 2. Furthermore, only subjective
evaluations were used to assess long-term function,
although several studies have demonstrated that neither
owners nor veterinarians can accurately use subjective
lameness scores to predict how lame dogs really are in
comparison to kinetic examination (force plate), which is
an objective assessment [54]. Generally, 96% of the owners
reported full or acceptable function with no statistically
significant differences between the three analyzed surgical
procedures. Our data are similar to those reported by

Rappa and Radasch [14], in which the owners reported
full or acceptable function in 96% of cases with an average
functional score of 86.5% after the Arthrex Canine Cranial
Cruciate Ligament Repair Anchor System, and those
reported by Kishi et al. [12] with the Arthrex corkscrew or
FASTak bone anchor and FiberWire. Our study on Securos
bone anchors, as well as other studies on other types of
bone anchors [8,12–15], used only subjective methods
of evaluation of postoperative complications. In order
to validate these results, future prospective studies using
objective methods of evaluation of clinical outcomes are
necessary.
Although we are aware that the owners’ perceptions
and the accuracy of postoperative assessments may be
variable, their ability to evaluate functionality may be
reliable [32].
In conclusion, stabilization of CCL-deficient stifles in
dogs with LSS, LSS-M, or LBATS is reliable with acceptable
complication rates. All the aforementioned techniques
are appropriate in medium-sized nonathletic dogs whose
owners have limited budgets. However, the optimal
surgical procedure for stabilization of the deficient canine
stifle remains a contentious issue in veterinary orthopedics.
To our knowledge, postoperative complications using the
Securos anchor placed at quasi-isometric points of the
stifle for CCL injury treatment in dogs were evaluated for
the first time in this study.
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